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^ (54) Title: DEVELOPMENT OF METHOD FOR SCREENING PHYSIOLOGICALLY ACTIVE PYRROLE IMIDAZOLE 
DERIVATIVE 

SO 

V© (57) Abstract: A method for screening the effect of a segment A (chemical species A) on a substance (for example, a cell) containing 
DNA or RNA by using artificial chemical species. Namely, a method of detecting or identifying the function of a chemical species 
ym^ A on a substance containing DNA or RNA by using one or more chemical species represented by the following general formula (I) 
O which are capable of recognizing a DNA base sequence; a kit therefor, and a plate to be used therein: B-L-A (I) wherein B represents 

Ob chemical structure containing an non-natural base capable of recognizing a DNA base sequence; A represents a chemical structure 
having an interaction with DNA; and L represents a linker whereby the chemical structures A and B can be linked together. 
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*7.*yg^ifhUX5 1 )l/(0-. 39ml, 2. Ommo 1) OTHF (15m 
1 ) i§MK:*#T6 0 V V$ A ( 8 3 m g, 2 . 1 mm o 1 ) £3JD;L 

1 0 ftfflm&Ltz, |W|iaTxhP#2 2 (200mg, 1. 3mmo 1) (OTH 
F (5ml) »«£»Tb, S SK:4 5#MTft#L&. R £ 8 t& 4 1 \Z # £ Jjd 

A^pt h if ?7 j -izttb. A*-y->-@f&x^;i/ (1 : 4, v/v) mtbSC 
<tDlXr)l' 2 3 ( 2 2 5 mg, 7 7X)'ft#&. 
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'H NMR (CDCli) <5 : 1 . 28(3H, t. J = 7. 5Hz) , 3. 75 (3H. s) . 

4.24(2H, q. J = 7.5Hz), 6.28 0H, d, J = 1 6.0Hz), 7.09(lH,d, J = 2.0Hz), 
7. 47 (1H, d, J = 1 6. 0Hz), 7. 54 (1H. d. J = 2. 0Hz) ; 
,3 C NMR (CDC 1 s) 5: 14. 3, 35. 4. 60. 8. 106. 
1 , 118. 4 » 125. 3, 129. 8. 1 30. 1 , 
136.7,166.5; 
IR (KBr) u : 1 7 0 9 , 1632. 1 5 1 0 , 1 4 2 7 , 1412, 
1373, 1315, 1282, 1176cm-' 

(3). Py-Py-L-COiEt (24) 
I^fJl'2 3 (1. 12g, 5. Ommo 1) (45ml) 
KMT 1 0X/^75"7AK3R (2 50mg) £»0;L£. 1 N-* 

mitxvmi- b u <y a < 8 m i ) £^®Tira*.. $ e> ic 1 o ft&&Ltz. 7±b 
> (2mi) siDAfcm. zommi&z-ty^ hizmbTVcmmzmikLrc. s 

mt^Lictf-vy (4 5mi) izmmv, $ 6tt*E«cffl^3t.. ^o^^tc 1 

- / 4 — X h P - 2 - h U ? p 07±.^)VMU-)V ( 2 . 35g, 7. O 

mmo 1 ) t N, N-y^y/Dt;H5 : ;l'7 5> (1. 3 1ml, 7. 5mm 
ol) £JSi&giaT-iJD*., HfflT3P&ra«J$Lfc. ^<£&. SJSMfMSJn 

D7 h ^ 5 7 4 -tlttb, SKx^^^fflSB.!; O k*7. hTo-;P 2 4 ( 4 8 3 
m g , 2 8%) 

•H NMR (CDCh + DMSO-d.) <5 : l . 23 (3H, t, J = 7. 0Hz) . 

3. 59 (3H, s), 3. 94 (3H, s). 4. 14 (2H. q, 1 = 7. 0Hz). 6.01 (1H, d. J = I 5. 5Hz), 
6. 57 (1H. d, J = 2. 0Hz). 7. 27 (1H, br s). 7. 45 (1H. d. J = 1 5. 5Hz), 
7.46 (1H. d, 1 = 1. 5Hz). 7. 50 (1H, d. J =2. 0Hz). 9. 59 (1H. br s) 
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(4) Py-Py-Py— L-COiEt (26) 

t'7, \L u-)V 2 4 ( 1 7 3 m g , 0 . 5 0 mm o 1 ) * * / -/P-ftftX^ 
;U (10ml -10ml) O!K?S^lC^®Tl0%/ , ?7v"i7AK^ (50m g) 
*ftiA&. :ffl!E^«ii:iN*«ft*!)*th | J!>A (l. 5ml) zmUTtia 

MLTttmvizmz Liz. iiJMSTSii, »snfca«*>&DMF <io 

ml) \Z®mLZ t>tZZKfo\Z%^tz. Z\<D®m\Z4 -7* h7 5 J - 1 - * 
)V\iu-)V- 2 -J])U^>m(OHO B t X^f ^2 5 (Z.-F.Tao, at el., J. Am. 
Chem. Soc. , 121, 4961-4967 ( 1999) ) ( 2 0 9 mg, 0. 70mmol) tDM 
AP (85mg, 0. 70mmol) fcm&MTrin]*., RfiT 3 WfM«#Ufc. 

^/-^-Silfil' (1 : 9, v/v) »IU«J:t)h'J7 
tf □ - ;i/ 26 ( 1 2 0 m g , 50%) 

'H NMR(CDCla) 6: 1 . 29 (3H, t. J=7. 0Hz) . 2. 06 (3H. s) , 
3. 59(3H. s). 3. 81 (3H, s). 3. 84(3H. s). 4. 20(2H, q, 1 = 7. 0Hz). 

5. 99 (1H. d, J = 15. 5Hz), 6.51 (IH, s). 6. 58 (1H, s), 6.61 (1H. s). 

6. 94 (1H, d. J = 2. 0Hz), 7. 13 (1H, s), 7. 32 (1H, d, J = 2.0Hz), 
7.47(1H, d, J = 1 5. 5Hz), 7.78(1H, s). 7. 98 (1H, s). 8.36 (1H, s) 

(5) Py-Py-Py-L-COilm (27) 

hU7.fcfD-;P 26 (2 4mg, 0. 050 mm o 1) <D*#y-)l>-THF 

( i o m i - i o m i ) ommizmmr 1 u*wtiti- h u VA*mm < 1 . 5 > 
siPASfiT5«fra««iLt. »«£**ets*l. %t>wz&mm\z 1 0 %& 
tt**«siinA, 4i;fcaisfeS5isL. M*ftm& (1 3. 5mg) 
z\<Dtiafrftm#\t2 %tt%mn*fTt>ir\z)k<r>ELfo\zft t>&. Unfcftmw (12. 

8mg) ODMF (1. 5ml) StCCDl (24. 3mg, 0. 15mmo 

l) ££i&-?inx., mU7-®.®.WLtz. *<D'&**1M?L. ^UfcttiS*5®L 

T^^ , /-JH7f^2 7 (13. 5mgv 54%) £*#fc„ 

1 H NMR (DMSO-d.) <5: 1 . 96(3H. s) . 3,77 (3H. s) . 3. 82 (3H. s) . 
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3. 85 (3H, s). 6. 85 (1H, s). 7.08OH. s) . 7. 09 (1H. s) , 

7. 1 2 (1H. d, 1 = 15. 0Hz), 7. 14 (1H. s). 7. 22 (1H. s). 7. 24 (1H, s). 
7.47 0H, s), 7. 87 ( 1 H. d. J = l 5.0Hz). 7.90OH. s), 8.66(1H, s). 
9.80(lH.s), 9. 890H, s) . 1 0. 03 (1H. s) 

(6) Py-Py-Py-L-DU86 (11) 
DU8 60AS52 8 (S.Nagamura, at el., J. Med. Chem. , 40, 972-979 ( 1 99 
9)) (6. 2mg, 0 . 0 2 4mmo 1 ) ©DMF (2ml) )k&T 6 0 

h 'J O A (2. Omg, 0. 050mmol) SrJjD*. HiSTl 0» 
StW tfc. IHiST'f S.y>S-)]sX7.?-)V2 7 (12. 9 m g, 0 . 0 2 

6mmol) fflDMF (1ml) »*£in*., HfflTS 6 K 5 P*M«#Lfc. U 
>StF^AA'777- (pH6. 86) ***DA. i&lfc*? 1 )/ 

A?n?(>^77-f-i:ftlfc. ^^y-;i/-^DP*;i/A (l : 9, v/v) 
^ffipUcfcOPy-Py — Py — L-DU8 6 11 (7. 7mg, 46%) £*# 
fc. 

'H NMR (DMSO-d.) <5: 1. 29-1. 31 (1H, ■), 1. 97 (3H. s), 

2. 07-2. 11 (1H. m), 2.47(3H, s), 3. 72 (3H. s), 3. 78 (3H. s). 3. 82 (3H, s), 

3. 83 (3H. s). 4. 17-4. 22 (1H. m), 4. 27-4. 32 (1H. m). 

6.57 0H. d, J = 15.0Hz). 6. 83-6. 85 (br s). 6.86(1H, s), 6.90OH, s). 
7. 06 (1H. s). 7. 15 (1H, s). 7. 24 (1H. s), 7. 39 (1H, s). 
7. 57 (IH. d, J = 15.0Hz), 9.80UH. s), 9. 89 (1H. s), 9. 94 (1H. s). 
12. 36(1H. s) 

ojaBS, «a tf*«iia t^iiw Kaffir ft* WTfB« t ^ 
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*ffffl*JRtto«mi:iJt5DNA^RNAC*tt5ffi8MS*56«o*8i: 
ck D ffi ft c a « H £ 1> "J II t & s . 
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l . -M ( I ) 

B - L - A ( I ) 

Slfc^flljgft^L, AttDNAtOffiS^ffl*Wr-&fl:*«lift*3Sl/, LltAS 
T«*nSDN AO«[*E5!ISBH LftS-fc^aSffl^Tv DNAXteRNAft 

^#"rs*Rk:»-r*ft4feaA©^fflftttffl*fci4Rife-r*^rtt. 

2. #&CD?x;P£*T-r£7U - htOft^i^KpNAXttRNAOSIB 
9"J*B«-r*Jli:*»T#*-ttS (I) T^£tl-Mfc£-^ ft SS^l/ 
-hO#>7i^l:DNAXIiRNA*§tt4«H*iAL. — «SC (I) 
SftSft^fciDNAXBRN A&fft5ftS t ft *»fcff ffl S DN 
AXl3:RNA*t*t5*RO«IS»Slt5:t^6<t5DNAXttRNA& 

^W"r*»Kc»-r*fls*iiAof^fflft<ftaisfcttra*i-*iii*©«[H*i5m: 

3. *«>i;H:#fi3t4-|Ka (I) T*Sn4jfcftKl*«, DNAXI3RN 
Aft^#-rs»K©DN AXttR N A©Sft SffiSgejUftBH-r* :i^TJt« 
t>C0T$> 0 , §C7iJK:lA$n5DNAXttRNA£tff5ftg*^ 

4. *#i;nc#«ES**-«sc (i) T«sn4ft^**t, dnaxbrn 

AtM1-4«lODNAXttRNAffl*J|Ol &£ CO ttSEH ft BltT -5 Zl i 
t>0T*D, #9iJH:iASn*DNAXI4RNAt**r**»*« 

6 . .DN AXttRN A©*»E*!lftB*rS Cfc#T*3#*«ffl®£*** 
*r*fc**ifitf*. DNAXttRNAtMt4||Rfl)35j80DNAXttRNA 
COMT <h 2 &g ft BiS-r £ co T % ?>if ^ co $SBSg l JS-fg 5 Jgco 
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ir> "T ft S3 

9. dna t<Dfizftm*ii?z<t¥mmzmTz> a#. sttfacxb^^iifiT 

g 1 0 JlfcE«0#S. 

12. AXtf B©fb¥«i6*e£$13-fc5 U t-fS4§Wt5fc 

13. -«5£ ( I ) T35Sn*<fc^tt#<fc5t 




H 



COOCH 3 



CH 3 
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•?%i<ftz>it£V>n?$>z>m#.<Di&®% 7 1 2 aov\fn*>i:E«fl)*tt. 

14. DNAXBRNASmSM^. 2ffli!§T * * It * © SSHfi! 1 >S~ Sg 

1 3«©^rn*K:BB«o*ffi. 

15. fflfitf, Mfl&T&£§t#©|gBSi! 1 4 J|HciSit©#ft. 

16. DNAXttRNA6^t*M«)«I*JlJEt5?ll!^ #J®©£5E 

17.. 4&K©£5E*W£"r<&#8s#, «K ©iffi K J: * *> ©T « 3 IS*CD$gffl 

as 1 6«i:Ei«Dm 

is. m*(D®.ww, i js~sg 1 73fi©nrn*ce*©^ratfeff 5fc»©. d 
n a x » r n a s £ # -r « « k id & r § it * a a © # « * « a ^ it « m * © * 

y h. 

1 9 . ( I ) 

B-L-A ( I ) 

(sc*, b &d n AottSEH&BK-rs z. tj6«T#*#35«a!oii[**$*-r 

Ti^SDN A©£SE*!l£B«l,»5fl;368, S^ffllCDNAXBRN 

mm 1 8 ece*©** h. 

20. . HftO^x^tttsrp- h «t>©#^x;Hw, (I) , 
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B - L - A ( I ) 

2 1. DNAXttRNA$§Wt5»IC^t5ft^lA«)ffffl$iffiSS:tt 
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£ 2 m 



H 3 C 



H 



O 




CH 3 O 



COOCH3 



CH 3 



5'*- ^gMTCAfflgG GftTAACGCAG GAAAGAACAT GTGAGCAAAA GGCCAGCAAA 
3*. TCTTAGTCCC CTATTGCGTC CTTTCTTGTA CACTCGTTTT CCGGTCGTTT 



AGGCCAGGAA CCGTAAAAAG GCCGCGTTGC TGGCGTTTTT C CATAGGCTC 
TCCGGTCCTT GGCATTTTTC CGGCGCAACG ACCGCAAAAA GGTATCCGAG 



CGCCCCCCTG ACGAGCAXCA CAAAAATCGA CGCTCAAGTC AGAGGTGGCG 
GCGGGGGGAC TGCTCGTAGT GTTTTTAGCT GCGAGTTCAG TCTCCACCGC 



AAACCCGACA GGACTATAAA GATACCAGGC GTTTCCCCCT GGAAGCTCCC 
TTTGGGCTGT CCTGATATTT CTATGGTCCG CAAAGGGGGA CCTTCGAGGG 



TCGTGCGCTC TCCTGTTCCG ACCCTGCCGC TTACCGGATA CCTGTCCGCC 
AGCACGCGAG AGGACAAGGC TGGGACGGCG AATGGCCTAT GGACAGGCGG 



TTTCTCCCTT CGGGAAGCGT GGCGCTTTCT CAATGCTCAC GCTGTAGGTA 
AAAGAGGGAA GCCCTTAGCA CCGCGAAAGA GTT AC GAGTG CGACATC CAT 



TCTCAGTTCG GTGTAGGTCG TTCGCTCCAA GCTGGGCTGT GTGCAC GAAC 
AGACTCAAGC CACATCCAGC AAGCGAGGTT CGACCCGACA CACGTGCTTG 



CCCCCGTTCA GCCCGACCGC TGCGCCTTAT CCGGTAACTA TCGTCTTGAG 
GGGGGCAAGT CGGGCTGGCG ACGCGGAATA GGCCATTGAT AGCAGAACTC 



TCCAACCCGG TAAGACACGA CTTATCGCCA CTGGCAGCAG CCACTGGTAA-3 ' 
AGGTTGGGCC ATTCTGTGCT GAATAGCGGT GACCGTCGTC GGTGAC CAT? - 5 ' * 
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